Background: Given the volume and cost of inpatient care during the last year of life, there is a critical need to identify patterns of dying as a means of planning end-of-life care services, especially for the growing number of older persons who receive services from the Veterans Health Administration (VHA). Methods: A retrospective computerized record review was conducted of 20,933 VHA patients who died as inpatients between October 1, 2001 and September 30, 2002. Diagnoses were aggregated into one of five classification patterns of death and analyzed in terms of health care resource utilization (mean number of inpatient days and cumulative outpatient visits in the year preceding the patient's death).
INTRODUCTION
T HE VETERANS HEALTH ADMINISTRATION (VHA), among the largest regionalized health care systems in the United States, 1 is particularly challenged by the need to provide end-of-life care for the growing number of older veterans. Thirty-seven percent of veterans are over age 64 compared only 13% of the general population, 2,3 and veterans account for 28% of all deaths in the United States annually. 4 Approximately 1800 of 25,000,000 veterans die daily (approximately 675,000 per year) and this number increases yearly. 5 Approximately 15% of veterans have enrolled in health care services with the VHA. 6 Approximately 35% of veterans die in the hospital compared to 17% of Medicare beneficiaries, indicating that veterans re-ceive a higher proportion of hospital-based terminal care services compared to Medicare recipients. 4 Annual direct costs of care for VHA patients in the last year of life totaled approximately $1,172,237,000, representing 10% of the clinical budget spent for a group that comprises less than 1.5% of the VHA enrolled population (J.L. Hallenbeck JL, J. Breckenridge, unpublished data).
Glaser and Strauss 7 were the first to discuss patterns of dying, which were defined by duration, change of function over time, and expectation of death, and suggested that these patterns had important implications for service delivery. Further research based on an analysis of Medicare decedents found frailty to be the predominant pattern (47%) followed by cancer (22%), cardiopulmonary failure (16%), sudden death (7%), and other (8%). 8, 9 These five groups have been found to differ with respect to demographic characteristics and in terms of use and expenditures for inpatient and outpatient care. 9 However, the VHA population is different from the Medicare population in terms of the greater proportion of males, the preponderance of medical, mental health-, and substance abuse-related comorbidities, and a lower level of financial resources, suggesting the need for further examination of dying trajectories among this population. Hence, the purpose of this study was to classify inpatient decedents in the VHA in terms of previously established dying trajectories and to compare VHA dying trajectories in terms of demographic characteristics and patterns of inpatient and outpatient service use in the year prior to death.
METHODS

Design
A retrospective record review of computerized hospital records during the last year of life was used to classify and analyze dying patterns. The major groups of decedents (end-stage renal disease [ESRD], sudden death, cancer, cardiopulmonary failure, frailty, and "other") were compared in terms of demographic characteristics and inpatient and outpatient service use during the year prior to death. Human studies approval was received from the VHA Ann Arbor Healthcare System.
Sample
VHA decedents were included in the study if they died between October 1, 2001 and September 30, 2002 in a VHA hospital or VHA extended care facility and were over age 65 at the time of their death. Approximately three quarters of all VHA deaths during this time period occurred among persons aged 65 or older. Inpatient records from the centralized VHA Austin Automation Center (AAC) databases yielded a sample of 20,933 patients. These databases included the main VHA hospital and extended care facility files from fiscal years 2001 and 2002, the corresponding bed-section files (a bed-section is like a ward and reflects the treating clinician's specialty), and the outpatient events files from the same years. Together these files permitted us to assemble data 12 months from date of death. The files contain transmitted information extracted from patients' electronic medical charts according to a nationally standardized protocol and were identified by a scrambled patient identifier unique to each patient. All patient care provided by VHA is documented and missing data on visits and stays is extremely rare.
Procedure
Similar to other studies, 9, 10 disease trajectories were classified in the following hierarchy: (1) ESRD, (2) sudden deaths, (3) cancer deaths, (4) cardiopulmonary failure deaths, (5) frailty deaths, and (6) other. All inpatient diagnoses recorded throughout the last year of life in the bed-section files were examined, including principal admission diagnoses, primary diagnoses (explanation for most days of stay for the overall stay), and secondary diagnoses. ICD-9 codes associated with the diagnoses are shown in Table 1 . Death certificates, which have been shown to be highly unreliable for many causes of death, 10 were not examined. Among dying classifications, ESRD (1) is of interest to the VHA, because a substantial number of veterans are treated for this condition and the disease requires substantial resources to manage. Therefore, unlike previous studies where ESRD was excluded, this study examined ESRD as a separate and distinct category. The sudden death category (2) was defined by age younger than 80 years of age, no more than 2 inpatient days in the last year of life, and ineligibility for the ESRD group. The cancer category (3) was defined by cancer diagnoses in the last year of life and ineligibility for the ESRD or sudden death groups. The cardiopulmonary failure category (4) was defined by diagnosis of cardiopulmonary failure or chronic obstructive pulmonary disease (COPD) and ineligibility for any of the three previous categories. The frailty category (5) was characterized by diagnosis for dementia (including Alzheimer's and Pick's disease), delirium, Parkinson's disease, stroke, hip fracture, pneumonia, incontinence, dehydration, leg cellulitis, or syncope. In addition, frailty patients could not have met criteria for any of the four previous categories. The final category (6) comprised decedents not already categorized into one of the previous five groups. Patients in this group had diagnoses of diabetes, non heart failure-related heart disease such as myocardial infarction or coronary artery disease,, vascular disease, stroke (if under age 80), cirrhosis of the liver, and acquired immune deficiency syndrome (AIDS).
Measures
Patients were grouped into one of the dying classifications based on inpatient diagnoses. Other variables included age, race (white versus black versus other nonwhite), gender, marital status (married, widowed, divorced, and never married), interaction of age by marital status, annual household income, and Census region (Northeast, Midwest, South, and West). The number of inpatient days and cumulative outpatient visits (including substance abuse treatment, other psychiatric, emergency department, and medical outpatient visits) were calculated by summing across the 365 days preceding death.
Data analysis
Demographic characteristics for each disease classification were examined using means/standard deviations or frequency distributions. Associations between dying trajectories and demographic characteristics were conducted using 2 tests for categorical demographic variables and analysis of variance (ANOVA) for continuous variables. Linear regression and analysis of covariance (ANCOVA) were used to PROFILES OF OLDER VHA DECEDENTS 1139 examine differences in health care utilization (inpatient days and outpatient visits) by diagnosis classification, controlling for age at death, gender, race, marital status, interaction of age by marital status, income, and geographic region.
Multivariate regression models were used to compare the number of inpatient days used during each calendar quarter in the year prior to death, analyzed by the six diagnosis classifications and controlling for age at death, gender, race, marital status, interaction of age by marital status, income, and geographic. In multivariable models, reference categories included male gender, white race, married marital status, and Midwest region. For post hoc comparisons of means, Tukey's adjustment for all pair-wise comparisons was used. An ␣ criterion level of 0.05 denoted significance.
RESULTS
Description of the VHA sample
Descriptive characteristics for the sample are shown in Table 1 . The mean age was 77.8 (standard deviation [SD] ϭ 6.6) and the median income was $11,776. Most were male, approximately half were married, over three quarters were white, and most lived in the South. Patients were distributed across the six classifications as follows: ESRD, 23.2%;, sudden death, 6.1%; cancer, 30.4%; cardiopulmonary failure, 21.4%; frailty, 11.6%; and other, 7.3%. The majority (61%) died in VA extended care facilities and 33% died in VA hospitals, while 6% had unclear information because they had discharge records with a valid date of death in both types of facilities.
The multivariate sample was reduced by 1421 persons (6.8%) due to missing data. Missing data was ob-served for race (6%, n ϭ 1251), marital status (0.6%; n ϭ 131), and income (0.4%; n ϭ 88). 2 analysis revealed that women were more likely to have missing data on race and marital status, persons never married were more likely to have missing data on race, and persons who were either divorced, widowed, or African American were more likely to have missing data on income. In addition, those missing data on race were more likely to also have missing data on marital status. Although some loss of representation did occur in our multivariable analysis with respect to VHA inpatient decedents, the small proportion of missing data suggests that bias from this source was likely negligible.
Demographic differences among the six diagnostic classifications in the VHA Demographic differences among the diagnostic classification groups in the VHA sample are shown in Table 2 . Frailty patients were the oldest decedents followed by "other" deaths, cardiopulmonary failure, ESRD, cancer, and sudden deaths. There were small but statistically significant gender differences with the ESRD group having the highest proportion of male decedents followed by cardiopulmonary failure, sudden death, frailty, cancer, and "other." The largest proportion of nonwhites (29.7%) was in the ESRD group and the smallest proportion of nonwhites (15.7%) was in the cardiopulmonary failure group. Decedents in the frailty group were most likely to be married (56.3%) while those in the cancer group were less likely to be married (47.1%). Income did not vary significantly by diagnosis classification (p ϭ 0.48). There were slight variations by diagnosis classification for region ( 2 ϭ 102.6; df ϭ 15; p Ͻ .001). Differences in health care utilization among the six classifications in the VHA As shown in Table 3 , after adjusting for demographic covariates, the decedent groups differed significantly on hospital days of stay in the last year of life. Patients in the frailty group had the highest adjusted mean inpatient days (mean ϭ 56.5) followed by the cardiopulmonary failure group (mean ϭ 51.7), ESRD (mean ϭ 50.7), cancer (mean ϭ 49.4), and "other" (mean ϭ 39.1). Because the sudden death group was limited by definition to no more than 2 inpatient days this group had the lowest number of inpatient days (mean ϭ 0.7) as expected. The mean stay for "other" deaths was significantly lower than for ESRD, cancer, cardiopulmonary failure, and frailty. The mean stay for frailty deaths was significantly higher than for ESRD, cancer, and "other" deaths (p Ͻ 0.05) for all specified pair-wise comparisons.
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Several covariates (not shown in the table) were significant. In particular, the interaction of age by marital status on inpatient days was significant with nonmarried persons using more inpatient days than married persons with this effect especially pronounced among younger persons (age by widowed, B ϭ Ϫ0. 35 ; p Ͻ 0.06; age by divorced, B ϭ Ϫ0.42; p Ͻ 0.05; age by never married, B ϭ 0.74; p Ͻ 0.01). Compared to those in the Midwest, veterans residing in the Northeast used more inpatient days (B ϭ 4.64; p Ͻ 0.01); there were no significant differences in inpatient days used for those residing in the South and West compared to Midwest. The adjusted mean number of outpatient visits in the year prior to death also varied significantly by decedent groups with all pair-wise comparisons showing significant differences except between the frailty and other decedents. ESRD dece-dents had the highest number of outpatient visits (mean ϭ 46.1) followed by cancer decedents (mean ϭ 40.3), cardiopulmonary failure decedents (mean ϭ 35.2), frailty decedents (mean ϭ 26.0) and "other" decedents (mean ϭ 25.4), while those in the sudden death group averaged the least number of outpatient visits (mean ϭ 13.9).
Several covariates (not shown in Table 3 ) revealed significant differences among the trajectory groups. In particular, blacks used significantly more outpatient days than whites (B ϭ 3.66; p Ͻ 0.001). Compared to those who lived in the Midwest, those veterans in the Northeast (B ϭ 2.33) p Ͻ 0.01) and West (B ϭ 2.43; p Ͻ 0.001) used more outpatient days; there were no differences in outpatient days used between those who lived in the South compared to the Midwest. The interaction between age and marital status was not significant.
Further analysis by region revealed that in the Northeast, compared to whites, blacks (B ϭ 6.70; p Ͻ 0.001) and those of other races (B ϭ 8.48; p Ͻ 0.05) used more outpatient visits. Similarly in the West, blacks (B ϭ 10.25; p Ͻ 0.001) and those of other races (B ϭ 5.10; p Ͻ 0.05) used more outpatient days compared with whites. In the Midwest, compared to whites, blacks (B ϭ 3.07; p Ͻ 0.05) used more outpatient days while the other category was not significant. In the South there were no significant racial differences in the use of outpatient days. Table 4 displays mean inpatient days used per quarter in the year prior to death for each of the decedent groups. The significance levels for each group compared with "other" deaths shown in the table are based on the significance levels for the regression model coefficients for each group (not shown), compared with the "other deaths" reference category, and controlling for demographic factors and the interaction of age and Table 4 ), none were significant in the 9-12 months prior to death and only Northeast region compared to Midwest (B ϭ 1.23; p Ͻ 0.01) was related to more hospital days in the 6-9 month quarter. In the quarter 3-6 months prior to death, age by widowed (B ϭ Ϫ0.17; p Ͻ 0.05), age by divorced, (B ϭ Ϫ.14; p Ͻ 0.05), age by never married (B ϭ Ϫ0.26; p Ͻ 0.01), and Northeast region compared to Midwest (B ϭ 1.28; p Ͻ 0.05) were significant. In the final quarter prior to death, these interactions were again significant (age by widowed, B ϭ Ϫ0.23; p Ͻ 0.01; age by divorced, B ϭ Ϫ0.14; p Ͻ 0.09; age by never married, B ϭ Ϫ0.42; p Ͻ 0.001; Northeast region, B ϭ 1.93; p Ͻ 0.01). In both quarters, unmarried persons used more inpatient days than those married especially among younger persons.
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DISCUSSION
The results of this study indicate that with the exception of persons experiencing sudden death, those who die as inpatients have hospital stays of approximately 1 month during the last calendar quarter prior to death with a range from 25.1 days for the "other" death category to 33.0 days for those experiencing frailty deaths. This suggests that those who die as inpatients spend considerable time in inpatient units, which are often oriented around the provision of acute care while neglecting palliative focused services. 11 Clinicians need to provide good symptom management for these patients, with particular attention to their emotional and spiritual needs, and attend to tasks of closure which includes reconciliation and last expressions of love and good-bye. Hospice workers frequently provide these services to ensure quality of life, and although hospice models should continue to be encouraged, end-of-life services should also be emphasized for persons with a poor prognosis who have a high risk of experiencing death in an inpatient setting.
This study showed that nearly one quarter of VHA inpatient deaths occurred among persons with cardiopulmonary failure. Previous research suggests that despite the high rate of mortality, few persons with cardiopulmonary failure receive appropriate palliative care services. 12 Good palliative care for cardiopulmonary failure patients must include patient-centered discussions of prognosis, discussion and agreement on the goals of care (from life extension to comfort care only), meticulous symptom care, support for end of life spiritual needs, and tasks of closure. The average days of stay for cancer deaths (49 days) or cardiopulmonary failure (51 days) were lengthy compared to "other" causes, suggesting the potential utility of increased palliative focused attention to persons with these diagnoses. The most common diagnostic classification among VHA patients was cancer (30.4%) followed by ESRD (23.2%) and cardiopulmonary failure (21.4%). Although not exactly comparable, a similar study conducted among Medicare decedents (34% of DUFFY ET AL. 1142 whom died in hospitals) found lower proportions of persons with cancer (22%) and organ failure (16%). 9 In contrast, fewer VHA inpatient decedents (11.6%) were categorized as frail compared to the Medicare sample (47%). There were similar proportions of VHA and Medicare patients in the diagnosis classifications of sudden death (6.1% VHA versus 7% Medicare) and "other" deaths (7.3% VHA versus 8% Medicare). These differences are consistent with the recognition that VHA services a patient population that is sicker than the U.S. population at large. 13 Veterans who use VHA care frequently have higher rates of mental illness, substance abuse, and tobacco addictions than the general population [14] [15] [16] [17] [18] that contribute to lifestyle-related disorders, primarily cancers and cardiopulmonary failure (heart disease and chronic obstructive pulmonary disease). Half of the veterans had an income below $11,776 and may lack resources to obtain the care they need. Lack of resources and social support predicts psychological distress, 19 depression, [20] [21] [22] and hospitalization. 23 Many low-income people struggle to get quality health care, and need encouragement to engage in greater communication and advocacy on issues related to end-of-life care. 24 Unlike the Medicare patient population, our sample was mostly male (97.5%). Men have been found to be less likely than women to want extensive measures conducted to extend life. 25 Not surprisingly, therefore, veterans have been found to be more likely to oppose the use of heroic measures to extend life compared with non-veterans and are also less likely to have a proxy or durable power of attorney. 26 Moreover, previous exposure to traumatic or life-threatening combat situations may influence veterans' end-of-life preferences, issues, and needs.
About 16% of all veterans are minorities, of whom 13.6% are African American or Hispanic/Latino, and the number of minority veterans is rapidly increasing. 2, 27 Black and Hispanic/Latino veterans are twice as likely as non-Hispanic white veterans to prefer the VHA to other systems of care. 28 The large number of non-white persons in our sample (22.6%) suggests the need for racially and culturally sensitive care. 25, 29 Prior research has shown that blacks are more likely than others to prefer going to a hospital or nursing home to die. 25 Of particular importance are findings from this study indicating that blacks and persons in the other race category used more outpatient days than whites during the last year of life. This may be due to the greater proportion of nonwhites in the ESRD group requiring outpatient dialysis and suggests the need to provide culturally sensitive care for the growing number of racial and ethnic minorities in the United States. 25 The VHA has taken aggressive and commendable steps in increasing access to and provision of palliative care. In 2002, a VHA National Policy Board required all VHA hospitals to have inpatient beds designated for hospice and palliative care, or access to these services in the community, and a policy was enacted in 2003 requiring all VHA hospitals to have a multidisciplinary palliative care team in place. Moreover, the VHA has developed the Hospice-Veteran Partnership Initiative to increase veterans' access to home hospice services by strengthening collaborations between VHA facilities and community hospice providers. Nationwide, nearly two-thirds of inpatient veterans deemed appropriate for advanced care planning have discussed preferences with their clinician. 24 While the VHA has made progress toward improving end-of-life care, this and other studies have shown that end of life care and preferences can vary by race/ethnicity, [30] [31] [32] [33] gender, [34] [35] [36] [37] and socioeconomic status, 38 and that the VHA will need to plan for demographic differences within disease categories. For example, this study found that cancer patients were more likely than other trajectory groups to be unmarried. To the extent that unmarried status is a marker for a lack of social support, this finding suggests that veterans with cancer may be particularly in need of more supportive services. The VHA, like other health systems, struggles with a perennial shortage of funds and growing patient demands for end of life care. The patterns of veteran deaths examined in this study may be helpful for VHA and other hospital systems as they plan for the resources needed to provide appropriate care at the end of life.
Limitations of the study
This study only examined veterans who died as inpatients. Consequently, the findings do not necessarily apply to veterans who die elsewhere. Moreover, some veterans included in this study may have used non-VA outpatient care prior to dying as a patient in a VHA hospital, and so their total use of outpatient care (both VHA and non-VHA care) in the year prior to death may be under-reported. Moreover, although the VHA has established a mechanism to track palliative care activity using ICD-9 code V67 that is available in VHA secondary datasets, to date this code has not been routinely or universally used in the VHA system and, therefore, was not used in this study to draw conclusions about palliative care services in the VHA. Despite these limitations, this study is the first to classify patterns of dying among a large sample (n ϭ 20,933) of end-of-life users of VHA inpatient services.
CONCLUSION
VHA inpatient decedents have unique demographic characteristics which impact their health service utilization patterns. Identification of these patterns is useful in preparing patients and family members to face end-of-life issues, development of appropriate hospice, palliative, and community-based approaches, and further specification of appropriate hospice care referral guidelines. Moreover, this information is useful in guiding further research as well as policies for future health care resource allocation.
